The aim of this study is to explore the cost analysis of drug delivery therapy services for adults' population at Ministry of Health in Saudi Arabia by using American Model with local cost. Methods: It is a cross-sectional 6-months analysis of drug distribution services for adult patients conducted in 2016. It was at 300-bed maternity and pediatrics hospital in Riyadh, Saudi Arabia. The cost calculated adults drug therapy management services delivered to 144 beds. The physician prescribed the medications. The pharmacist reviewed and prepared drugs and distributed through the unit dose system, floor stock distribution and discharge medication services. The fast-moving oral and topical medications were included in the study. The cost model was calculated based on variable expenses including personal cost, material and supply cost. The fixed cost was including direct cost, non-salary cost and overhead cost. All cost was used of US dollar currency and local prices. Results: The estimated cost of drug delivery therapy services for all total number adults' beds per day was (1, 191.965 USD). It contained three types; the unit dose system (761.35 USD), drug floor stock distribution system (334.99 USD) and discharge medication system (95.62 USD). The cost of delivery of medicines to single bed per day was (13.99 USD) with the highest estimated cost of delivery from discharge medication (6.37 USD), followed by unit dose services (5.29 USD) and floor stock therapy (2.33 USD). The total estimated annual expenditures of drug distribution services were (435,067.15 USD). Conclusion: In this adults medication therapy services cost-estimation the first study was conducted at MOH in Saudi Arabia. It is an essential necessary element of the Pharmacoeconomic program and implements Saudi's future vision 2030 for drug therapy health care services.
INTRODUCTION
The processes of medication management consisted of steps including procurement, prescribing, preparation, distribution or dispensing and monitoring. 1, 2 Medication dispensing or distribution involves several types or locations. The dispensing step could be through outpatient pharmacy and inpatient services. There are several types of drug distribution at inpatient pharmacy; drug distribution to discharge patients, drug distribution through unit dose system and drug distribution through the floor stock system. 3 Most of Ministry of Health hospital pharmacies implemented drug distribution system with specifications of national and international accreditation standards. [1] [2] [3] [4] The general administration of pharmaceutical care at the Ministry of Health released the updated pharmacy strategic plan with new Saudi vision 2030. 5 That is including many programs and services, including Pharmacoeconomic services. As part of the Pharmacoeconomic, the cost analysis of the Pharmacy services to calculate the economic income and set up the pricing system of healthcare services with health insurance companies. 5 Several studies published locally for cost analysis of total parental nutrition, drug information services and clinical pharmacy activities. [6] [7] [8] [9] One of the significant things that need to be calculated for the cost is the drug distribution system. Seldom, investigations discussed the cost analysis of drug distribution services for adults patients. [10] [11] [12] [13] The authors based on their best knowledge they are not familiar with any publications done in the Kingdom of Saudi Arabia or Gulf and Middle East countries. The aim of this study is to explore the cost analysis of drug distribution services for adults in Saudi Arabia.
METHODS
It is cross-sectional 6-months 2016 analysis of drug distribution services for adult patients. It was at 300-Bed Maternity and Pediatrics Hospital in Riyadh, Saudi Arabia. The cost analysis consisted of three domains. Domain 1 was the cost of delivery of Adults drug therapy management with 144 beds. Domain 2 the cost of delivery of pediatrics drug treatment services with 55 beds. Domain three; the cost of delivery for neonatal therapy services with 82 beds. The study was conducted at pediatrics and maternity hospital ambulatory care patient. The hospital had 2801 bed capacity and consisted of maternity and operation related pediatrics section. It had a different type of pediatrics specialties for instant pediatrics endocrinology, pediatric neurology, pediatric infectious disease. The hospital had neonatal critical care and critical maternity sections. The pharmacy distributed the medication through a unit dose system that responded to electronic prescriptions. The pharmacy had provided the services 24×7 to hospital sections. The pharmacy had inpatient and outpatient pharmacy, big extemporaneous preparation section and active medications safety officer. The pharmacy had a drug information center and patient education clinic as part initial clinical pharmacy services at the hospital. For each domain, the physician prescribed the medications. The pharmacist reviewed and prepared drugs and distributed through the unit dose system, floor stock distribution and discharge medications. The nurse administers drugs and follows up by doctors. The drugs were prepared through American Society of Health-System Pharmacist (ASHP) standards and facilities. The oral and topical ready to deliver drugs included in the study while sterile product and compounding formulation excluded from the study. The cost drives from Ministry of Health information database. The cost model was calculated based on variable expenses including personal cost, material and supply cost. Fixed cost was including direct cost, non-salary cost and overhead cost. 10 All price used US dollar currency and local prices. This study analyses domain one of the cost of delivery of Adults drug therapy management.
RESULTS
The estimated daily cost of adult's unit dose drug distribution system for all total adults 144 beds was (761.35 US) and (5.29 USD) per bed. The estimated daily cost of adult's floor stock drug distribution system for all total adults 144 beds was (339.32 US) and (2.35 USD) per bed ( Table 1 ). The majority of cost came from overhead cost (55.29%) and personal cost (24.61%) ( Table 2 ). The estimated daily cost of adult's discharge medication services for all total adults 15 adults discharge was (91.3 US) and (6.09 USD) per patient. The majority of cost came from overhead cost (76.20%) and Non-salary cost (19.55%) ( Table 3 ). The cost of delivery of medicines to single bed per day was (13.99 USD) with the highest estimated cost of delivery from discharge medication (6.37 USD), followed by unit dose services (5.29 USD) and floor stock therapy (2.33 USD). The total estimated annual expenditures of drug distribution services were (435,067.15 USD). The highest budget expenditures from unit dose services 63.87% (277,892.8 USD), followed by floor stock medication delivery 28.1% (122,270.62 USD) and discharge drug therapy 8% (34.903.73 USD) ( Table 4 ).
DISCUSSION
The drug distribution system with three types during discharge or unit dose system and floor stock management at Ministry of Health hospitals in the late 1980s while non-MOH Governmental hospitals in early 1980s. 4, 14 All of the healthcare institutions implemented drug distribution services based on the American Society of Health-System Pharmacist. 3, 15 Currently, they followed medications and management chapter of Saudi Center of Healthcare Accreditation (CBAHI). 1 Several studies are done about the drug distribution system in Saudi Arabia with recent investigations on Ministry of health hospitals. The new Pharmacy strategic plan recommended implementing the Pharmacoeconomic with cost analysis will all pharmacy services, including drug distribution system. 5 In the current study, with target aim of a cost analysis of adult's drug distribution system showed all unit dose drug distribution system was considered a high cost. The majority of the cost came from the personal cost similar to the previous study 10 and that's related to unit dose preparation by pharmacy technicians or pharmacist and needed more staff because they were using standard unit dose procedures, not an automated system. Besides, the second most cost came from the overhead cost that is related to using equipment and trolley of unit dose system with all types of equipment that's needed for preparations. The cost of floor stock distribution system lower cost than the unit dose system. That has excepted because it does need more personal for preparations and pieces of equipment. As a result, the majority of the cost came from overhead cost. The least cost drug distribution system was medications for discharged patients.
There is not much personal and small number of types of equipment for medications storage. The hospital may not implement patients counseling program and the pharmacist did not spend much time during discharge dispensing. As results, the personal cost was not considered the second one. The education and training of pharmacist were the other cost came from total discharge drug distribution services. The majority of cost per patient came from discharge patients that's related to the number of discharge patients few as comparisons of the total number of beds. It was representative almost 10% of beds discharge daily. The unit dose cost considered as the other cost per patient because much served by personal and equipment. While the floor stock system does not need much personal or equipment, which makes it the lowest cost, the findings the majority of the total annual budget came from unit dose drug distribution services that are excepted because of the high number of beds and medications. The second cost from the budget was floor stock distribution services that the related number of medications served for the patient was high. Besides, the equipment not used much and personnel provide services to the patients. While the discharge patient cost was the lowest cost per patient similar to the previous study 11, 13 and higher than other study due different site setting 11 and that's related to a few patients discharge and without much personal efforts and equipment. This is the first study done in Saudi Arabia to calculate the cost analysis of three types of drug distribution system at the Ministry of Health hospital. Periodically, the cost estimates of drug distribution services, especially with automated drug distribution system is highly recommended at the Ministry of Health institutions in the Kingdom of Saudi Arabia. 4
CONCLUSION
In this adult's medication therapy services cost-estimation the first study was conducted at MOH in Saudi Arabia. It is an essential necessary element of the Pharmacoeconomic program and implements Saudi's future vision 2030 for drug therapy health care services.
